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CHAPTER I 
INTRODUCTION
1.2   Direct Digital Control Overview 
The major change occurring at the present is the increasing number of user 
friendly software that make it possible for student to experience new and fast ways of 
learning.  In minutes, simulation, controller and real world interfacing can be created.
The software package is developed to help students to learn and explore the 
experiment with an interesting way. A picture worth a thousand words. 
In DDC, the control laws are implemented in a digital computer as a 
computer programs.  In realizing a real time computer controlled system in which a 
digital computer, specifically a microcomputer or PC is one of the major component 
that acts as a controller in the control loop [1].  The computer must be connected 
somehow to the external event and the program instructions are necessary to direct 
the interaction between the computer and the external activity.   
2There are two major parts: 
? Hardware Interfacing – connecting the computer to external equipment.
Figure 1.1 shows the equipment setup for this project 
? Software Design – programming the computer to carry out its control 
calculation (control laws) while interacting with external components. Visual 
Basic will be used to program the DAS board since this program is easy to 
learn it’s code programming and user friendly 
Figure 1.1: Equipment Setup 
ure 1.2 sh ws the comparis the original and modified closed 
loop speed control system. The system (pl  a continuous-time
system. The ‘heart’ of the controller is a di ital computer. The problem of realizing a 
digital controller is mainly one of developing a com .
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g controllers, any change in the characteristics of the controller is 
sually laborious and expensive, since it requires changes in the structure and the 
lements of the controller. In digital controller, the designer has the flexibility to use
e same hardware equipment to realize and test different control algorithms. This 
an be done because only the program that realizes the control algorithm has to be 
hanged for every controller realization. However, the performance of the digital 
control is strongly dependent on many fact rs, among which are the sampling period,
possible computational, the word length in the microprocessor and the interface 
devices used [2].
ut speed
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Figure 1.2: Block Diagram Comparison (a) The Original Closed Loop Speed Control
System (b) The Modified Closed Loop Speed Control System 
Digital controllers present significant advantages over classical analog 
controllers. One of them is a greater flexibility in modifying the controller’s featu
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enefit of using DDC are listed below:
Performance
t is
will not be exactly the nominal values.  Meanwhile, by 
using DDC technique the controller gain is exactly the value set by user
ii.
 iii.
he number of hardware will be redu e contro
lace in software. Figure 1.3 shows the components that will be eliminated in 
losed-loop speed control system and replace by software.  It permits fast and 
ce the
associated control law can simply be programmed.
(c)
Figure 1.3: Co ts that been eliminated (a) attenuator (b) operational amplifier
(c) oscilloscope 
The benefit of Direct Digital Control 
B
i. Improve Accuracy and
The gain provided by connecting operational amplifier and attenuator uni
different with the gain calculated because the tolerance of the gain defining
resistor values, which
Improve Effectiveness
By using DDC method, it is more flexible in changing set points and the 
overall control logic. Students are able to see system response through the 
virtual oscilloscope 
Reduce Cost?
T ced since th ller function takes
p
c
low cost implementation of even more sophisticated control system sin
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mponen
51.3 Object
The ob
i. To apply Direct Digital Control technique on the speed control of DC 
motor.
ii. To improve the system performance through designing and tuning of 
the controllers. 
aphical user interface (GUI) for speed control
experiment and analyze the system response. 
1.4 Scopes
i. trol method towards controlling speed 
of DC motor. 
ii. Implementing the proposed controller: MRAC, SVMPC and PID. 
iii. Designing the programming structure for controller via Microsoft 
Visual Basic 6.0. 
cquisition Board to interface between the 
computer and DC Servomotor. 
1.5 Research Methodology
. Also 
e theory of conventional controllers. 
ives
jectives of this project are as follows: 
iii. To design a gr
of Work
Applying the Direct Digital Con
iv. Using AX5412 Data A
?? Literature review to understand the concept and identify the 
techniques, problems and current works.?
ii. Define the modeling and the method will be used for the system
understand th
6iii. n and MATLAB simulation of the system.
v. s.
vi. Design and writing program to modify the system using DDC 
application.
through DAS card. 
viii. Field-testing is conducted to compare the results between the original 
and modified system. Analyze the system’s performance.
esign steps of work methodology can be simplified as shown in Figure 1.4.
System identificatio
iv. Conducting the procedures of the original system and get the results. 
Learn up VB programming and the Axiom driver function
vii. Interface with hardware between computer and DC servomotor
D
7Figure 1.4: Design flow 
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8hapter 1: Introduction
introduction to the project report, objectives, scope of 
works a ftware
hapter 2: Literature Review
w on the Virtual Laboratory,
Enh
hapter 3: Speed Control of DC Servomotor
explained through this chapter.  The DC servomotor
prin
hapter 4: Method of Analysis
l be introduced in this chapter.  Starting with 
modeli s
hapter 5: Direct Digital Control
This chapter will explain how the Direct Digital Control application will be
luding the installation and connection of the devices. 
1.6 Thesis Outline 
C
This chapter gives the
nd methodology taken.  It also described briefly the hardware and so
used in completing this project. 
C
This chapter covers the literature revie
ancing Electrical Engineering Teaching Method and Design of PID controller for
speed control, how it works and its components.
C
DC Servomotor devices are
ciple of operation is discussed. Device characteristics and functions are also
included.
C
There are several concepts wil
ng of the system, discretize the analog controller and parameter tuning proces
of PID. MRAC and IMC controller design implementation.
C
implemented in this project. Inc
9he results are determined through the original experiments of the speed 
control, simulation and through the experiment where the used apparatus has been 
been an
Chapter 7: Conclusion
his last chapter presented the overall conclusion for the project. For the 
future work, some suggestions have been included in order to improve the work that 
has been conducted. 
Chapter 6: Result & Analysis
T
modified. Analysis regarding on the performance of the controller design also has 
alyzed and validated.
T
